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frBflEHDSmg TO THE CLAIMS 
This listing of claims will replace all prior versions and listings of claims in the 
application. 

TJsttng of Claims; 

1. (Currently Amended) A method for computer aided processing of dual or 
Itiple energy images squired using an X-rav source, the method comprising: 

employing a data source, the data source including a dual or multiple energy image set 
hiding a high energy image, a low energy image, a bone image, and a soft tissue image.each 
™~r,W nf the imaae set hrin. available <Hr recessing alonr with ejich otner member of th e 

jmagg get each mamhf Qfjhe ima ge *<* b "" g "™ ced »* thfl fi(W ™ <n * BMMt ** * 
«1 w ^ puter aide^ pmcewsing to b » r »rform«l once hv incorporating features from a ll 

images of the imaffe set: 

defining a region of interest within an image from the dual or multiple energy image set; 
extracting feature measures from the region of interest; 

employing a feature selection algorithm on the region of interest and classifying the 

region of interest; and, 

reporting at least one of the feature measures on the region of interest 

2. (Original) The method of claim 1 further comprising acquiring the image set 
using projection X-ray radiographic imaging. 

3. (Currently Amended) The method of claim 1 further comprising acquiring the 
image set using x-ray computed tomograph y (CT), Wherein the dual or multiple energy CT 
prv piiritinTi enables commiter aided djgj ffl mjnati^ between different tissue tyfig of differing , 
rfCTisitABs from different regio n «f «n imaged object. 

4. (Original) The method of claim 1 further comprising acquiring the image set 
using digital x-ray tomosynthesis. 

5. (Canceled) 
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6. (Previously Presented) The method of claim 1 further comprising 
incorporating prior knowledge from training for classifying the region of interest. 

7. (Original) The method of claim 6 wherein incorporating prior knowledge 
from training includes computing features on known samples of different normal and 
pathological medical conditions. 

8. (Original) The method of claim 7 wherein the feature selection algorithm 
sorts through features of the known samples, selects useful features of the known samples, and 
discards features of the known samples which do not provide useful information. 

9. (Original) The method of claim 7 wherein different classification groups are 
identified for sorting the feature measures, and further wherein the feature selection algorithm 
comprises determining a feature measure's ability to classify the region of interest into a 
classification group. 

10. (Original) The method of claim 9 wherein the feature selection algorithm 
further comprises ranking each feature measure based on each feature measure's ability to 
classify the region of interest into a classification group. 

U. (Original) The method of claim 10 wherein the feature selection algorithm 
further comprises reducing quantity of feature measures by eliminating correlated features. 

12. (Original) The method of claim 10 wherein the feature selection algorithm 
further comprises selecting a highest ranked feature measure and adding additional feature 
measures in descending order. 

1 3. (Previously Presented) The method of claim 1 wherein classifying the 
region of interest comprises classifying one or more medical conditions. 
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14. (Previously Presented) The method of claim 1 wherein the data source 
further includes at least one of image acquisition system information and demographic 
information, symptoms, and history of patient, wherein me image acquisition system 
information, demographic information, symptoms, and history of patient serve as feature 
measures in the feature selection algorithm. 

15. (Original) The method of claim 1 further comprising detecting and 
diagnosing at least one medical condition. 

16. (Original) The method of claim 1 wherein defining a region of interest 
comprises manually selecting a region of interest. 

17. (Original) The method of claim 1 wherein defining a region of interest 
comprises utilizing an automated algorithm 

18. (Original) The method of claim 17 wherein utilizing an automated algorithm 
includes inputting user specifications. 

19. (Original) The method of claim 1 comprising defining regions of interest and 
incorporating features from all regions of interest on all images. 

20. (Original) The method of claim 1 comprising defining at least one region of 
interest, employing a feature extraction algorithm, and classifying a candidate region of interest 
on each image and subsequently combining results of all operations. 

21. (Original) The method of claim 1 wherein reporting at least one of the feature 
measures comprises using a marker on a display of each image within the dual or multiple 
energy image set where the at least one feature measure is located. 
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22. (Original) The method of claim 21 further comprising displaying a single 
image which incorporates all markers from each image within the dual or multiple energy image 
set. 



23-27. (Canceled) 

28. (Currently Amended) A system for computer aided processing of dual energy 
images quired usin^ »« V-vav source, the system comprising: 

detection means for generating a first image representative of photons at a first energy 
level passing through a structure and a second image representative of photons at a second 
energy level passing through the structure; 

storage means for storing the first image and the second image; 

processing means for processing a dual energy image set including a first decomposed 
image, a second decomposed image, a high energy image, and a low energy image from the first 
image and the second image, storing the dual energy image set in the memory as a data source, 
-eh member of r>« image, ag feSHIg gS fiSSSaB S3& ea " h other lcn ^ abGI * 

>k. jnage ^ of the far, H P e set heinp a rrant Ht the data source in such a manna 

aa tn ft Hnw the co~ r m SSte t»roce »t« P ^ h« nerformed once hy incorpoTaH r. K futures from 
fl tiin^pfme image set, defining a region of interest within an image from the dual energy 
image set, extracting feature measures from the region of interest, employing a feature selection 
algorithm on the set of feature measures and identifying an optimal set of features, classifying 
the optimal set of features, and incorporating prior knowledge from training into classifying the 

optimal set of features; and, 

display means for displaying the classified optimal set of features. 

29. (Original) The system of claim 28 wherein the system is an projection X-ray 
radiographic imaging system. 

30. (Original) The system of claim 28 wherein the system is a x-ray computed 
tomography system, and further wherein the detector generates a plurality of first images and a 
plurality of second images taken of the structure at different angles. 
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31. (Original) The system of claim 30 wherein processing a dual energy image 
set includes a plurality of high energy images and a plurality of low energy images. 

32. (Original) The system of claim 2S wherein the system is a digital x-ray 
tomosynthesis system, and further wherein the detector generates a plurality of first images and a 
plurality of second images taken of the structure at different angles. 

33 . (Currently Amended) A storage medium encoded with a machine readable 
computer program code, said code including instructions for causing a computer to implement a 
method for aiding in processing of dual or multiple energy images acquired uging an X-ray 

source, the method comprising: 

employing a data source, the data source including a dual or multiple energy image set 
having a first decomposed image, a second decomposed image, a high energy image, and a low 
energy image, T^h ffiSmbgr of me image «* being available for processing along with eq c h 
othei ™nber ofthg set, eac h member of the frmr ff get being ammgpri at the data »m 
fa guoh » ™*mi«r »* to allow to g ^puter aided nrocessinp to be performed once bj 
incorporatin g fpftftiraa from all images of the image set; 

defining a region of interest within an image from the dual or multiple energy image set; 

extracting feature measures from the region of interest; and, 

employing a feature selection algorithm on the feature measures for identifying an 
optimal set of features. 

34. (Currently Amended) A method for detecting bone fractures, erosions, 
calcifications or metastases nam ff «n X>rav source, the method comprising; 

employing a data source, the data source mcluding a dual or multiple energy image set, 
the image set comprising a high energy image, a low energy image, a bone image, and a soft 
tissue imag e gagh — aflfafi BttagS set fegjng a v ailab l e for proving along with eaph other 
member of the i ™«f ~ «*■ each m ejSfrB *f the image set being arranp rd pt the data source in yich 
a mangel ii to *11nw nraccsshi P ^the imasa set to be performed once by incorporating fgat ^ 
from all imftftes of the imaae set: 
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utilizing a bone image from a dual or multiple energy image set; 
selecting a region of interest within the bone image to search for a calcificatio^, 

or metastatic bone lesion; 

segmenting bone from a background of the bone imagei-asd? 

identifying a candidate region within the bone as a candidate for a calcificatio^ 
erosion, or metastatic bone lesion; and 

classifying an identified candidate region using a computer aided rule based 
wherein different rules apply for calcifications, metastases, erosions, and fractures, 
different types of fractures and different properties of metastases, 

35-36. (Canceled) 

37, (Previously Presented) The method of claim 34 wherein rules aire based on 
size measurements of line edges of the identified candidate region. 



a jproach, 
at d for 



38. (Original) The method of claim 34 wherein segmenting 
utilizing a region growing algorithm- 



bone coir prises 



39. (Original) The method of claim 38 wherein the region growing algorithm is 
manually initialized by having a user select a seed point. 

40. (Original) The method of claim 38 wherein the region growing algorithm is 
automatically initialized by utilizing bone attributes to select a seed point. 



41 . (Original) The method of claim 34 wherein 
multi-level intensity thresholding. 



segmenting bone cor ipriscs 



42. (Original) The method of claim 34 wherein identifying a < 
comprises utilizing an edge detection algorithm* 



bfcST AVAILABLE COPY 
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43. (Original) The method of claim 42 wherein image processing using 
morphological erosion is used for eliminating noise and false edges. 

44. (Original) The method of claim 42 wherein rib edges are eliminated using a 
connectivity algorithm. 

45. (Original) Tbememodofclami34fuimercomprismguidicatingthe 
candidate region on a display. 

46. (Original) The method of claim 45 wherein indicating the candidate region 
comprises placing a marker on the bone image indicative of a classification of the candidate 
region. 

47. (Currently Amended) A method for detecting lung disease using an X-ray source, 

the method comprising: 

employing a data source, the data source including a dual or multiple energy image set, 
the image set comprising ahigh energy image, a low energy image, a bone image, and a soft 
tissue image, «teh memW *f th« image bejs g ^able U processing along; wife each other 
memherofthe ima peset. each member of the im a g e s et being arranged aft the dat^ source in such 
* manner as to aUgffl pmc^in g »f the image srt to be performed once by incorpomli"ff features 
from all images of the imaee set : 

utilizing a soft-tissue image from a dual or multiple energy image set; 

selecting a region of interest within the soft-tissue image to search for an indication of 
disease; 

segmenting the region of interest from a background of the soft-tissue image; 

identifying a candidate region within a bone image which correlates to the region of 
interest in the soft-tissue image; 

extracting features from the candidate region in the bone image; and, 

classifying the region of interest in the soft-tissue image as a candidate for soft-tissue 
disease utilizing the features extracted from the bone image, the classifying comprising using a 
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computer aided rule baaed approach, wherein different rules apply for different medical 
conditions, and different rules ate used for the soft-tissue and bone-images. 

48. (Original) The method of claim 47, further comprising identifying a solitary 
pulmonary nodule or lesion, and wherein if the features extracted from the bone-image are 
indicative of calcification of the nodule, then the method further comprising utilizing the bone- 
image calcification features to classify the region of interest in the soft-tissue image as 
indicatively benign. 



49. (Canceled) 

50. (Original) The method of claim 47 further comprising reporting at least one 
of the features using a marker on a display of each image within the dual or multiple energy 
image set where the at least one feature is located and displaying a single image which 
incorporates all markers from each image within the dual or multiple energy image set. 

51 . (Original) The method of claim 50 further comprising displaying a single 
image which incorporates markers uniquely indicative of results from the soft-tissue image that 
have been further classified based on results from the bone-image. 



52. (Canceled) 

53. (Currently Amended) A method for computer aided processing of volumetric 
computed tomography images, the method comprising: 

acquiring an image set of volumetric computed tomography images using cone-beam 

tomography, 

wherein acquiring the image set comprises acquiring first energy images at a first energy, 
acquiring second energy images at a second energy, different than the first energy, and 
processing first decomposed images and second decomposed images, the first energy images, 
second energy images, first decomposed images, and second decomposed images forming the 
image set; 
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employing a data source, the data source including the image se t , each member of jh e 
image sat being liable for Q r o r.« S «ir> g along with nach other yumbn of the image set, each 
member of the image set bein g ^raneed at the data source in such a maw as tC allow 
pmcMring of tb « i™ pe set to b * performed once hv incorporating features ftom all images of 
the image set; 

defining a region of interest within an image from the image set; 
extracting feature measures from the region of interest; and, 
reporting at least one of the feature measures on the region of interest. 

54. (Canceled) 

5 5 . (Currently Amended) A method for computer aided processing of x-ray 
tomosynthesis images, the method comprising: 

acquiring an image set of tomosynthesis images; 

wherein acquiring the image set comprises acquiring first energy images at a first energy, 
acquiring second energy images at a second energy, different than the first energy, and 
processing first decomposed images and second decomposed images, the first energy images, 
second energy images, first decomposed images, and second decomposed images forming the 
image set; 

employing a data source, the data source including the image se t , each member of the 
irrmre srt heinr »™1 ft hle for mu sin g along with each other member of the image set, each 
member of the image set befr ff arranged a t tlie data source in such a maimer BS to allo w 
processing of the image set to he Wormed nr.ee bv incorporating features from all images of 
the image set ; 



igesei; 

defi ning a region of interest within an image from the image set; 
extracting feature measures from the region of interest; and, 
reporting at least one of the feature measures on the region of interest 



56 -57. (Canceled) 
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58. (new) The method of claim 3, wherein acquiring the image set comprises 
acquiring an image set of volumetric computed tomography images using cone-beam 
tomography. 

59. (new) The method of claim 1, wherein the feature selection algorithm comprises: 
reducing a quantity of feature measures by eliminating correlated features, thereby 

eliminating extra features that provide the same information as other features, resulting in a 

reduced set of feature measures; 

ranking each feature measure in the reduced set of feature measures; and 

selecting a highest ranked feature measure, and adding additional feature measures, based 

on a descending ranking, until the adding of the additional feature measures no longer provides 

additional useful information. 

60. (new) The method of claim 1, wherein the feature selection algorithm sorts 
through candidate features, selects useful ones of the candidate features, and removes those that 
provide no information or redundant information. 
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